Searching PAJ 

1 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-325625 
(43)Date of publication of application : 16.12.1997 



(SDlntCI. 




603G 15/16 






G03G 21/14 




(21)Application number 


08-146140 


(71)Applicant 


CANON INC 


(22)Date of filing: 


07.06.1996 


(72)Inventor : 


HAYAKAWA AKIRA 



(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optimum transfer-bias for each 
speed even in a variation of processing speed by detecting the resistance 
of a transfer roller during image nonformation according to each 
processing speed, and controlling a transfer bias which is applied to the 
transfer roller. 

SOLUTION: A bias power source part 8 for applying a bias having an 
opposite polarity to that of toner electrification is connected to the 
transfer roller 5 via a resistance detection means 10. The resistance value 
of the transfer roller 5 is detected by a low-speed-side current circuit 8b 
for causing a current of 2|jA, a proper current on the low-speed side, to 
flow during image nonformation and a high-speed-side constant-current 
circuit 8c for causing a current of 4^A, a proper current on the high speed 
side, to flow, both of which are provided in the bias power source part 8. 
Thus, during image formation, constant-voltage control can be exerted at 
a transfer bias which is optimum for the resistance of the transfer roller 5 
matching each processing speed. Therefore, the occurrence of an 
unsatisfactory image which is caused by excessive or insufficient 
transfer-bias is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the toner picture which is characterized by providing the following and which was formed in the image 
support is faced imprinting to record material by the imprint member, and multiple-processes speed is selectable — it 
image-formation-equips The bias-power-supply section which impresses imprint bias to the aforementioned imprint 
member at the time of image formation the imprint bias impressed to the aforementioned imprint member from this 
bias-power-supply section - each process speed - responding - the time of non-image formation - the 
aforementioned imprint ~ a resistance detection means to detect and control resistance of a member 
[Claim 2] the aforementioned resistance detection means ~ the voltage at the time of a constant current - the time of 
non-image formation - detecting - the aforementioned imprint - resistance of a member - measuring - this imprint - 

- the image formation equipment according to claim 1 characterized by what is done for constant- voltage control on the 
optimal voltage for resistance of a member at the time of image formation 

[Claim 3] the aforementioned resistance detection means - the current at the time of a constant voltage - the time of 
non-image formation - detecting - the aforementioned imprint - resistance of a member - measuring - this imprint - 

- the image formation equipment according to claim 1 characterized by what is done for constant- voltage control on the 
optimal voltage for resistance of a member at the time of image formation 

[Claim 4] the aforementioned imprint by the aforementioned resistance detection means ~ the image formation 
equipment according to claim 2 characterized by what the voltage value at the time of the constant current used for the 
resistance measurement of a member was detected for by each current regulator circuit corresponding to the 
aforementioned multiple-processes speed 

[Claim 5] the aforementioned imprint by the aforementioned resistance detection means - the image formation 
equipment according to claim 2 characterized by what the voltage value at the time of the low current used for the 
resistance measurement of a member was detected for by the current detection circuit corresponding to the 
aforementioned multiple-processes speed 

[Claim 6] the aforementioned imprint by the aforementioned resistance detection means - the image formation 
equipment according to claim 3 characterized by what the current value at the time of the constant voltage used for the 
resistance measurement of a member was detected for by the voltage stabilizer corresponding to the aforementioned 
multiple-processes speed 

[Claim 7] the aforementioned imprint - the image formation equipment according to claim 2 characterized by what 
resistance detection of a member is performed for with the value of the voltage at the time of the constant current 
corresponding to the process speed at the time of image formation 

[Claim 8] the aforementioned imprint — the image formation equipment according to claim 3 characterized by what 
resistance detection of a member is performed for with the value of the current at the time of the constant voltage 
corresponding to the process speed at the time of image formation 

[Claim 9] the aforementioned imprint - the image formation equipment according to claim 2 characterized by what 
resistance detection of a member is performed for with the value of the voltage at the time of the constant current 
corresponding to multiple-processes speed at the time of the earliest process speed 

[Claim 10] the aforementioned imprint - the image formation equipment according to claim 3 characterized by what 
resistance detection of a member is performed for with the value of the current at the time of the constant voltage 
corresponding to multiple-processes speed at the time of the earliest process speed 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image formation equipment which is 
applied to image formation equipments, such as an electrophotography method and electrostatic recording, especially 
has a contacted type imprint member. 
[0002] 

[Description of the Prior Art] There are for example, an electrophotography copying machine, facsimile, a laser beam 
printer, etc. in the image formation equipment adapting electrophotography. Drawin g 5 is the outline block diagram 
showing the state where the important section process unit of a laser beam printer has been arranged, as the example. 
[0003] In this drawing, the rotating-drum type electrophotography photo conductor (henceforth a "photoconductor 
drum") 101 which is an image support is equipped with a photosensitive layer and a substrate, and they carry out image 
formation, rotating in the illustration arrow RlOl direction. Namely, the primary electrification roller 102 uniformly 
charged in a fi-ont face in order along with the hand of cut around a photoconductor drum 101 , The development 
counter 104 which visible-image-izes the electrostatic latent image formed in the photoconductor drum 101 after 
primary electrification. The imprint roller 105 as an imprint member which makes the visible image T on a 
photoconductor drum 101 (toner picture) imprint on the transfer paper P as record material, An electrostatic latent 
image is formed in response to irradiation of the laser beam 103 by which the photoconductor drum 101 in which was 
equipped with the cleaning machine 111 fi-om which the toner which was not imprinted by the transfer paper P is 
removed, and the fi*ont face was charged uniformly was modulated corresponding to the picture signal 
[0004] And the bias power supply 108 which impresses the bias of the electrification polarity of a toner and reversed 
polarity is connected to the aforementioned imprint roller 105. Moreover, the electric discharge needle 109 by which 
electrostatic adsorption is carried out and which separates the transfer paper P by which the toner picture T was 
imprinted is arranged in the photoconductor drum 101 by the downstream fi-om the imprint roller 105 of the 
conveyance direction of a transfer paper P. This electric discharge needle 109 is pinched by insulating member 110, 
and is grounded. The transfer paper P separated fi-om the photoconductor drum 101 is drawn by the guide (un- 
illustrating), and is conveyed by fixing equipment 107. After fixing equipment 107 heats the toner picture imprinted on 
the transfer paper P, pressurizes, is established and being fixed to a toner by fixing equipment 107, a transfer paper P is 
discharged by the equipment book outside of the body, and obtains hard copy. On the other hand, after cleaning a 
photoconductor drum 101 so that the cleaning machine 1 1 1 may remove the toner which remains on a front face and 
which was not imprinted, it is conveyed by the primary electrification process which is the first step, and is used for 
repeat image formation. 

[0005] By the way, high resolution-ization of a laser beam printer progresses in recent years, and it is 900dpi. 1200dpi 
A laser beam printer with the high resolution mode to say is manufactured increasingly. However, it is for example, 
600dpi about resolution. Shell 1200dpi If it raises, with the laser beam printer which the rotational frequency of the 
polygon mirror in a scanner unit must be made [ laser beam printer ] into double precision, and makes the transfer 
paper P of A4 size output by 12-sheet/(process speed about 70 mm/sec), a polygon mirror is 30000rpm. Since the 
above rotational frequency is needed, the technical trouble and cost-trouble over durability arise, for example. 
[0006] Therefore, if the throughput of the transfer paper P of 600dpi and A4 size is set as 12-sheet the mode for / 
(process speed about 70 mm/sec), resolution, for example Resolution is 1200dpi. When it is the mode, process speed is 
changed to a half, and the thing it was made for the throughput of the transfer paper P of 1200dpi and A4 size to 
operate [ resolution ] by part (process speed about 35 mm/sec) for six-sheet/is manufactured. If it is image formation 
equipment of the method with which such resolution and process speed are changed, since the rotational frequency of a 
polygon mirror cannot be depended on resolution but it is fixed, the technical and cost-problem of a scanner unit is not 
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produced. 

[0007] Moreover, when making a transfer paper P imprint the toner picture T formed in the photoconductor drum 101, 
for example using the imprint roller 105 of a contact imprint method, the fixed charge is given to the transfer paper P 
by imprint bias. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, in the above-mentioned conventional example, if process speed is 
made late after doubling imprint bias at a predetermined process speed since process speed is changed at the time of 
the change of resolution, imprint current will become excessive and the toner picture T will be confused. That is, in 
order to give a fixed charge to a transfer paper, it is necessary to weaken imprint bias corresponding to process speed. 
That is, if process speed becomes half, it is necessary to also make imprint current into a half 
[0009] However, although what is necessary is just to change the voltage of imprint bias at the time of the change of 
process speed if imprint bias is mere constant-voltage control, since resistance varies by the time of manufacture of the 
imprint roller 105, environmental variation, etc. in practice, imprint bias control called ATVC control as shown in 
JP,2-123385,A is performed. In the time of non-image formation, this ATVC control measures the current at the time 
of the voltage at the time of a constant current, or a constant voltage, and carries out constant- voltage control of the 
dispersion in resistance of the imprint roller 105 by the time of manufacture, or environmental variation on the optimal 
voltage for resistance of each imprint roller at the time of image formation. 

[0010] Therefore, if ATVC control is conventionally performed to a predetermined process speed, and it is used when 
process speed carries out adjustable [ of the current at the time of the voltage at the time of the constant current 
measured by ATVC control, or a constant voltage ] simply When resistance of the imprint roller 105 had a nonlinear 
resistive characteristic to voltage, it shifted from the optimum value of the imprint bias in each process speed, and the 
problem that a picture will be confused occurred. 

[001 1] this invention aims at offering the image formation equipment which obtained the optimal imprint bias for each 
process speed, even when it is made in order to solve the above troubles, and process speed carries out adjustable. 

[0012] 

[Means for Solving the Problem] In order to attain the above purposes, the image formation equipment conceming 
invention according to claim 1 The toner picture formed in the image support is faced imprinting to record material by 
the imprint member. The bias-power-supply section which multiple-processes speed is selectable and impresses 
imprint bias to the aforementioned imprint member at the time of image formation, the imprint bias impressed to the 
aforementioned imprint member from this bias-power-supply section — each process speed ~ responding — the time of 
non-image formation - the aforementioned imprint - it is characterized by having a resistance detection means to 
detect and control resistance of a member 

[0013] according to invention according to claim 2 — the aforementioned resistance detection means ~ the voltage at 
the time of a constant current — the time of non-image formation — detecting — the aforementioned imprint — 
resistance of a member - measuring - this imprint - constant-voltage control is carried out on the optimal voltage for 
resistance of a member at the time of image formation 

[0014] according to invention according to claim 3 — the aforementioned resistance detection means ~ the current at 
the time of a constant voltage - the time of non-image formation - detecting - the aforementioned imprint - 
resistance of a member - measuring - this imprint - constant-voltage control is carried out on the optimal voltage for 
resistance of a member at the time of image formation 

[0015] the aforementioned imprint according [ invention according to claim 4 ] to the aforementioned resistance 
detection means - the voltage value at the time of the constant current used for the resistance measurement of a 
member was detected by each current regulator circuit corresponding to the aforementioned multiple-processes speed 
[0016] the aforementioned imprint according [ invention according to claim 5 ] to the aforementioned resistance 
detection means - the voltage value at the time of the low current used for the resistance measurement of a member 
was detected by the current detection circuit corresponding to the aforementioned multiple-processes speed 
[0017] the aforementioned imprint according [ invention according to claim 6 ] to the aforementioned resistance 
detection means — the current value at the time of the constant voltage used for the resistance measurement of a 
member was detected by the voltage stabilizer corresponding to the aforementioned multiple-processes speed 
[0018] invention according to claim 7 ~ the aforementioned imprint — resistance detection of a member is performed 
with the value of the voltage at the time of the constant current corresponding to the process speed at the time of image 
formation 

[0019] invention according to claim 8 - the aforementioned imprint - resistance detection of a member is performed 
with the value of the current at the time of the constant voltage corresponding to the process speed at the time of image 
formation 
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[0020] invention according to claim 9 - the aforementioned imprint - resistance detection of a member is performed 
with the value of the voltage at the time of the constant current corresponding to multiple-processes speed at the time 
of the earliest process speed 

[0021] invention according to claim 10 ~ the aforementioned imprint resistance detection of a member is performed 
with the value of the current at the time of the constant voltage corresponding to multiple-processes speed at the time 
of the earliest process speed 

[0022] [Function] - based on the above composition, the current at the time of the voltage at the time of the constant 
current at the time of non-image formation or a constant voltage is detected according to each process speed and the 
detected voltage or current ~ being based — a resistance detection means ~ an imprint — resistance of a member is 
measxired thereby - the aforementioned imprint — the optimal imprint bias for resistance of a member is impressed to 
an imprint member from the bias-power-supply section at the time of image formation 
[0023] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail based on a 
drawing. 

<Gestalt of the 1st operation> Drawing 1 is the outline block diagram showing the image formation equipment 
concerning the gestalt of operation of the 1st of this invention. In addition, a laser beam printer is explained to an 
example in the gestalt of this operation. In this drawing, a photoconductor drum 1 is equipped with a photosensitive 
layer and a substrate, and they carry out image formation, rotating in the illustration arrow Rl direction. Namely, the 
primary electrification roller 2 as live-part material uniformly charged in a front face in order along with the hand of 
cut around a photoconductor drum 1, The development counter 4 which irradiates a photoconductor drum 1, forms an 
electrostatic latent image, and visible-image-izes this electrostatic latent image by the laser beam 3 modulated after 
primary electrification corresponding to a picture signal, It has the imprint roller 5 which makes the toner picture T on 
the visible-image-ized photoconductor drum 1 imprint on a transfer paper P, and the cleaning machine 1 1 from which 
the toner which was not imprinted by the transfer paper P is removed. 

[0024] And the bias-power-supply section 8 which impresses the bias of the electrification polarity of a toner and 
reversed polarity through the resistance detection means 10 is connected to the aforementioned imprint roller 5. This 
bias-power-supply section 8 equips power supply 8a with low-speed side current-regulator-circuit 8b of 2microA, and 
high speed side current-regulator-circuit 8c of 4microA. The transfer paper P separated from the photoconductor drum 
1 is drawn by the guide 6, and is conveyed by the fixing assembly 7. A transfer paper P is discharged by the equipment 
book outside of the body, and a fixing assembly 7 obtains hard copy, after heating the toner picture imprinted on the 
transfer paper P, pressurizing, being established and fixing a fixing assembly 7 to a toner at a transfer paper P. On the 
other hand, after cleaning a photoconductor drum 1 so that the cleaning machine 1 1 may remove the toner which 
remains on a front face and which was not imprinted, it is conveyed by the primary electrification process which is the 
first step, and is used for repeat image formation. 

[0025] The above-mentioned photoconductor drum 1 uses an OPC photoconductor drum with a diameter of 30mm, and 
is uniformly charged in -700V with the electrification roller 2. Next, the laser beam 3 modulated by the picture signal 
is irradiated, and an electrostatic latent image is formed on a photoconductor drum 1 . The toner picture T is formed in a 
photoconductor drum 1 by supplying a negative toner to a surface electrostatic latent image from a development 
counter 4. 

[0026] While a transfer paper P reaches the imprint roller 5 to predetermined timing, the toner picture of a 
photoconductor drum 1 is imprinted by the transfer paper P by impressing the imprint bias of straight polarity to a 
transfer paper P dirough the imprint roller 5 from the bias-power-supply section 8. then, a transfer paper P passes a 
guide 6 and conveys it to a fixing assembly 7 — having — this - it sets fixing assembly 7 and the toner picture T is 
fixed to a transfer paper P 

[0027] the laser beam printer of such a gestalt of this implementation of composition — resolution — 600dpi low 
resolution mode (fast mode) — a throughput — 12-sheet a part for /and process speed ~ 70 mm/sec ** — carrying out — 
resolution - 1200dpi high resolution mode (slow mode) ~ a throughput - six-sheet a part for /and process speed - 35 
mm/sec ** ~ it carried out - it changes, and is a type and the rotational frequency of the polygon mirror of a scanner 
unit is about 1 law of about 15000 rpm 

[0028] The imprint bias impressed to the above-mentioned imprint roller 5 is impressed using an ATVC (Active 
Transfer Voltage Control) control system. Although this measures dispersion in resistance of the imprint roller 5 by the 
time of manufacture, or environmental variation and carries out constant- voltage control on the optimal voltage for 
resistance of each imprint roller 5 at the time of image formation by detecting the current at the time of the voltage at 
the time of a constant current, or a constant voltage at the time of non-image formation, constant current control is 
carried out here at the time of non-image formation, and the method which determines the voltage value impressed 
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based on the voltage value at that time at the time of image formation is explained 

[0029] It is often used for drawing 2 now, and environmental variation etc. shows the voltage-current property of the 
imprint roller 5 made from EPDM using the metallic oxide and carbon as an electrical conducting material which have 
dispersion in resistance. In order to acquire a good toner picture, it is necessary to give the fixed amount of charges 
from the imprint roller 5 to a transfer paper P. Although ttiis amount of charges is determined by basic composition, 
such as the conveyance direction of a transfer paper P, the property of a photoconductor drum 1, and the amount of 
electrifications of the toner picture T, if the current around unit time is changed whenever it changes process speed, 
with the image formation equipment changed to fast mode and a slow mode in process speed like the gestalt of this 
operation, the amount of charges will become the same. 

[0030] That is, although it is influenced of resistance of a transfer paper P etc. when process speed becomes double 
precision, if current is mostly made into double precision, the amount of charges is fixed. However, since it has a 
nonlinear resistive characteristic to the change of potential as the imprint roller 5 is shown in drawin g 2 , A resistive 
characteristic is nonlinear although process speed is a low speed, or another side must be controlled by the value 
guessed from there in a high-speed paddle gap or one side when resistance of the imprint roller 5 is measured with 
required current. And since the variation of current when voltage becomes high is large, the part gap will become large. 

[0031] Therefore, with the gestalt of this operation, it prepares for the bias-power-supply section 8, and the resistance 
of the imprint roller 5 is detected by high speed side current-regulator-circuit 8c which passes the current of low- speed 
side current-regulator-circuit 8b which passes the current of 2microA which is proper current by the side of a low 
speed at the time of non-image formation, and 4microA which is proper current by the side of high speed. You may 
perform detection of the resistance of the imprint roller 5 at this time at both process speed, respectively. However, 
also at a high-speed process speed or a low-speed process speed, since there is no big difference in resistance, either 
may perform. However, it is better to detect the resistance of the imprint roller 5 at a high-speed process speed, if the 
case where the safety xmder the low temperature and damp environment where the electrification capacity of the 
negative polarity of the electrification roller 2 falls, and the difference of a high-speed process speed and a low-speed 
process speed become large, the first print time, etc. were considered, although electrification of the straight polarity to 
the transfer paper P of the imprint roller 5 was satisfactory if it did not exceed the electrification capacity of the 
negative polarity of the electrification 

[0032] the time of a picture signal being sent to a laser beam printer from a host computer in it, when the resistance 
detection method mentioned above was explained about the time of actual image formation - the resolution of a 
picture signal - 1200dpi it is ~ or and 600dpi it is ~ or ~ distinguishing - 1200dpi When it is judged as a slow mode, 
before a transfer paper P reaches the imprint nip section, about 1 round of the imprint roller 5 and low-speed side 
current-regulator-circuit 8b perform constant current control of 2microA. The average voltage Vos at that time is 
memorized in memory (un-illustrating), and voltage Vts=Vos+500V computed from the average voltage Vos of 
memory at the time of an imprint are impressed to the imprint roller 5. Conversely, 600dpi When it is judged as fast 
mode, before a transfer paper P reaches the imprint nip section like the time of a slow mode, about 1 round of the 
imprint roller 5 and high speed side current-regulator-circuit 8c perform constant current control of 4microA, the 
average voltage Vof is memorized in memory, and voltage Vtf=Vof+500V computed from the average voltage Vof of 
memory at the time of an imprint are impressed to the imprint roller 5. 500V at this time are a resisted part of a transfer 
paper P etc., and are the correction value for passing each proper current. 

[0033] Moreover, it is 1200dpi in practice. A slow mode and 600dpi In that data with fast mode are intermingled ****, 
it is 600dpi. It is 1200dpi during picture creation of fast mode. Although the data of a slow mode may be sent, the need 
of for that detecting the resistance of the imprint roller 5 between each mode comes out. However, since time will be 
taken each time if resistance detection is measured, if resistance detection of both fast mode and a slow mode is first 
performed at a high-speed process speed, it can respond to such un-arranging. The timing chart is shown in drawin g 3 . 
In this timing chart, it operates from a print start with the process speed of fast mode till the point in time of a change 
of process speed, and after impressing the bias Vn of the negative polarity for cleaning the imprint roller 5 in the 
meantime, the bias of both the average voltage Vof for fast modes and the average voltage Vos for slow modes 
performs resistance detection of one rotation of the imprint roller 5 and the imprint roller 5, respectively. With and the 
data sent at the change time of process speed With a process speed as it is, the imprint bias Vtf for high-speed based on 
the resistance detected with the average voltage Vof for fast modes is impressed to the imprint roller 5 at the time of 
fast mode. This imprints the toner picture of a photoconductor drum 1, and process speed is reduced at the time of a 
slow mode. The imprint bias Vts for low speeds based on the resistance detected with the average voltage Vos for slow 
modes is impressed to the imprint roller 5, and this imprints the toner picture of a photoconductor drum 1. 
[0034] As mentioned above, when changing resolution and process speed, in order to impress the imprint bias 
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according to resistance change of the imprint roller 5, by performing resistance measurement of the imprint roller 5 by 
the optimal current value for the actual imprint corresponding to each process speed, accurate imprint bias can be 
impressed and a good toner picture can be acquired. 

[0035] moreover, contact imprints [ although the gestalt of this operation explains the example which used the imprint 
roller as an imprint member, as an imprint member, are not limited to an imprint roller, and ], such as other blades and 
a brush, - the same effect is done so even if it is a member 

<Gestalt of the 2nd operation> Next, the gestalt of the 2nd operation is explained based on drawing 4 . 
[0036] Although the almost same laser beam printer as the gestaU of implementation of the above 1st is used with the 
gestalt of this operation, it has the bias-power-supply section 9 which supplies the imprint bias to the imprint roller 5, 
and the resistance detection means 10 of the imprint roller 5. The bias-power-supply section 9 in the gestalt of this 
operation is controlled to become the current value, specifying fixed current value and fluctuating voltage, in case it 
has power supply 9a and current detection circuit 9b and resistance of the imprint roller 5 is detected, and carries out 
memory of the voltage at that time. Subsequent control is the same as that of the gestalt of the above-mentioned 
implementation almost. 

[0037] by using the gestalt of this operation, the same effect as the gestalt of above-mentioned operation is acquired, 
and two or more current regulator circuits which moreover responded to process speed are not made into the need, but 
soft more false constant current control can be performed to two or more current value That is, it can respond by using 
the gestalt of this operation, without carrying out a cost rise in hard, even when process speed increases with a three- 
stage and four stages. 

[0038] in addition - the case where process speed increases with a three-stage and four stages although the gestalt of 
above-mentioned operation explained the case where process speed changed to two stages of fast mode and a slow 
mode ~ an imprint, corresponding to process speed, imprint bias is controllable similarly by detecting resistance of a 
member 
[0039] 

[Effect of the Invention] it explained above — according to [ as it came ] this invention — process speed — responding — 
the time of non-image formation - the current at the time of the voltage at the time of a constant current, or a constant 
voltage - detecting - a resistance detection means - an imprint, since resistance of a member was measured the 
aforementioned imprint according to each process speed ~ constant- voltage control can be carried out on the optimal 
imprint bias for resistance of a member at the time of image formation, and it can prevent the excess of imprint bias, 
and a poor picture occurring therefore insufficient 
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ilr^ y>-->^aSl 1 H^XoX^^-t^^b 

[0 00 5J tr-^t?, jfi^q^. if't'— A^y >'^?'<^ 
ilSiPifeS^WSii^, 9 0 0dpi ^1 2 0 0dpi a:V^5iiS 

i 5(-''ioT#TV>S, i:r'?./5S^«fe«Sr^J^«6 0 0 
dpi *»e> 1 2 0 0dpi ;^=¥-r-:f-^— 5' hrt 

A4•!^^X©te^!SSP&l 2tfc/5> tT— K 
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( 3 ) 



#M^9-3 2 5 6 2 5 



#b7 Omn/sec ) ttl;f3*-e^5 if l^— AT"!) V^t^tt 
sjfJJ =f>'$ 7— *S3 0 0 0 Orpm &.±<r>milR^A^^^m t 

[0 0 0 6] ^(Dfcfe. 'FiJ;ttf^lfeff;!i5 6 0 Odpi . A 

-fe;:^;^f— K*l)7 Onmi/sec ) Kfcta:;t^?n-CV> 
1 2 0 0dpi <^^— K<o^(*7'n-fe^^ 
If- KSriji^^)-(c^«)#;tT. 1 2 0 0dpi . A 

;=^;^f— KiK) 3 Sum/sec ) -CtSf^S-frS J; 5 tcbfct 
<0;^5]Kf^$^^TV^^, 5''^^^fe*^::/o-fe■>^;^t• 
[00071 *fc. 'B«J;t««S>16 K^i^ 1 0 1 izmm^ii 
h-^-iiii»TSr^*5ii:;&SCote^o--9 1 0 5 ^ffl 

rte=pjffiP{c:*fL-c— ;£©«^tSr#;tTv^^o 20 

[0 0 0 8] 

¥^^\Cir^!{i.mi^h^o 30 

[0 0 0 9] tr-s-s^ te^^wr>^*5¥/£S;£affiij 
7 10 5<ommm^mm^mj:i^i^x^^^mt^t£^^ 

< ItibkC, #H^2 - 1 2 3 3 8 5*<2r«{C^-ri: 5 Jfc 
AT V Cftijffll t »$^^5te^^<'f T^ffiUiSSrfi'o TV ^ 

So r<oATvcMfflu*> #^iIi^fe?^^^^^*5v^T. iSit 

^^a%^»(-J;5te^n-7 1 0 5<De^©tit>o# 

[0 0 10] Lfc;55oT. nmt. ff*<^7'n-fe;:^;^f 
— K{::*fbTATVCftlJ®SrfToT*5«), ATVCffilffll 

i:. 1 0 5<omim^mmKMi^x$^mm<on 

[0011] ^mmtis ±IEOj: 5<cR3jS-^Sr<if»t-r-5 50 



[0 0 12] 

i-5fc«>(c. ft*Sl|E«®3SSg{cfii5iiij^J^^Jg{l 

[0 0 13] w^«2ia««>5i?g(c<tH«> Miefifei^fe 
SBE-eBjife^^fig^t-^affSijffli-rSo 

[0 0 14] W*«3|E«<0^5gtcJ:tHi. tamt&mk 

[0 0 15] m^m4mm.<o^m\^. ttimn^^^m. 

[0 0 161 ^*«5iH«fe<D5iBgtt, wsmmmk^^m 
mmcX'oxik^i.tz.o 

[0 0 171 lt*«6|H«©|gMtt, ttflB«^«|^^S 

KJcioTiBI^PLfco 
[0 0 181 »*^7|2««>5IMI*, «if|B<B^S|5«-<D« 

[0 0 191 St*«81B«(7>^Mtt. ltrlBte^liCtt-<D« 

ajE^<?5fl;jft<D'(ii[t?fT 5o 

[0 0 2 0] if*:s9is«©%ig«. mum^mt<Dm. 

■t;:^;x.if— K{-^^£;b;fc;£®^fc^<o®i£(D{ii[-t?^T5c 
[0 0 2 11 n^mi OIH«6co5&Ktt. ffiIfEte3f:ge$t(C. 

a -t ;^ ^ If — K{-5*tJ^: Lfc^®ffi^©mjit«>|i[-efT 5 » 
[0 0 2 2] [f^ffl] e^±o«^!g|cS'5v^r. 
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( 4 ) 

5 

[0 0 2 3] 

[0 0 2 4J ^LT. Sfriae^n — 7 Stcimjt^fe^^ 

T:^@i!i^ 8 (1. Sin 8 a ci. 2u A^^mmMmmm 

gS8 b t 4 Ai ACOi«5mi^aSKlHll^8 c t S^'ll;tTV^ 
■5. iS^K^Al J; $nfcte^«SP<±. ;<f-rK6 

So 

[0 0 2 51 Jiia^^fe A 1 1*, as 3 OmssKDO P C 

[0 0 2 61 m-&(o^^ 5 l^ifxm'^n—y SlzM'^m. 

9 5 &:iM^Tte^«KPf::Effitt(Dte^^^-f t;^*s|^AP$ 
*tSii:{cj;i9, i®>t A 1 CD h-^-lIi®*5te^i^P 
Km^^iXi>, e^^P(*:^/f KSSriiiiibT 

;£«S7tcae3g|$n. :l«>;£as7*3V^T h^^-PilfeT 
Sr«i=?iiiSP{cS3|f$-^5. 50 



#Pa^9-3 2 5 6 2 5 

[0 0 2 71 ::<oi 5^i1»J5K®*3IJg»?i^«8»w— ■tJ'tf 
— A^y ^i^ii, Sf^fefidse 0 0dpi <r>^m'&3L=^— k 

(iB5ji*-K) -ett;!^/w-rs' hSrl 2t{c/4>. rn-fe 
f — KSr 7 Omn/sec t ^^feS^S 1 2 0 0dpi 
K W&ii^— K) ■ett;^>'W-7'5' h Sr 6 
tfc/^)-. KSr3 Smm/sec i:bfc§Jt)# 

^^WT'-e, ;^!^r-v^c3.=^$' hco^y =':^$9— ©late 

^liS^J 1 5 0 0 OrpmOJSff— je-efcSo 
[0 0 2 81 _h|E*5^u-7 5{cPPiPSti-5te^^WT 
;^I*ATVC (Active Transfer Voltage Control ) M 

tJCitJ. S!{at^^«^WUC±S^^o-9 5(Dffifei 

:ij^iz.'o\,^x^i^-r^o 

[0 0 2 91 S 2 icmft J: < S«^ib^£4fi;iJ: 

':>xi&m^\^h'o^<oh^mmMmt vx(o^mmtm 

^ n — 7 5 te^Jffi P {^M b -C — ;^<om#S*-^ ;t -5 
Jdi: ?)gt^$ttSd^ *^JS(D?i^^<DJ; 

[0 0 3 01 i-J^j:t>*>. 7'n-fe;:^;^K"— K*S2^(j:?'£-:> 
^^k{::S*bT*i»?g©ffi0t#ttSr=ft-r5fc«)> 

Tb*5. 

[0 0 3 u ^<otiv>. ^mM<r>mmx\t. ^<^r:^n 
mcomiEmmxi>i> a h A<Dmm^m-tMmmMmmm 

9&8 c tlci:*)m^o—'^ 5<ol&miS<om^^n^o r 

:^:^\i'—h'X^ti^ii^oXhX\'\ bTi^b. ii5)£c07* 
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( 5 

7 

a -fe >^ f — Wlie^ o — 9 5 ©g^llOitfeftl Srfi' o 
[0 0 3 21 ±ifiLfceiK^*p:&i5feSr, Ig^wniife?^^ 

M^S.f>^ 1 2 0 0dpi -Cfc5*\ 6 0 0dpi "efeS/l^Sr 
N^lJg'J 1 2 0 0 dpi (Of&m.^— K t i|£lj»f bfc i: 1 1*. 
P 5 W n >- 7 5 © 

^) {cssi&b-rjst. |E^^{c^*y ®sF*&mjEVos*» 

e>SCai$n'5«JBEVts=Vos+ 5 0 0 V^fe^a — 9 5 
{cPP;!)[l-r5o iS»tc6 0 0dpi OSj^^- K tHsiJ»rbfc t 

«jEVofSr^^y lC|SlgLT*5#. ^ y ©sp 

^S]EEVof*»e>@/±l$*T.«ttEVtf= Vof+ 5 0 0 VSr 
flR^^—y S\z.WM-^^o :i®i:%cD5 0 0 VJite^JItt 

[0 0 3 31 ^ISlil 2 0 0dpi (DteiS^— Ki: 

6 0 0dpi (Oiftjfi^— Kt^T^— ^/J5jS^i$tbTtfc 
!? , 6 0 0dpi <Dnm=^— K^Pi^f^^^'tc 1 2 0 Odp 30 

i&JJitt-tit-etKO^— K®W-e^^i3— 7 5 

(C*|-jt£;-r-5r i/55-C%-5o I§l3{:i-€:©i5''i' $:^^5^■t— 
13-7 5 y— -v^^Sr=fT5fc«>«o:ftffitt©/Mr;^ 

Kffl<DSp*&«jffiVost OMir<D^^^r;^jc<t 15 

ffi Vof J: t) «l*n bfce^ffi{cS-^v^f^iS5iffle^^W 
T;:^Vtf^lrte^a-7 5{CPP*Pb. itvtc J; ij^jfe K9 



) #PBsP9-3 2 5 6 2 5 

.9 

J; 9 tSI^O bfc®m^ii:^-S'5v^fc<B;5^fflte^/M r:^ Vts 
[0 0 3 4l ±j£bfcJ: SJ-^-feft^ 7*t3-fe;^;;^if— K 
- K{'mbfc3l^05e^|c^/iffij!(Effl[-ee^a-9 

[0 0 3 5] */c. *llJS©j^ls-e«. te^wt bT 

[003 61 *lim©?^fig-e»*Ji|Bff 1 OSIliS<D?^fiii: 

a-7 5 '^©te^^M T>^Sr^*&i-S^W T 9 

*^JS©?^«-C(O^M WHSB 9 \t.mM 9 a t 
fta[lIIS9 b i:Sr«x.. 5©^^Sr«l^aii-5^ 

-«©«i!K|i[Sr«Sb. «jESrgfib$-***s 
«JKW-'Jc6<fc 5(J:S<Jt»b, -^rWirtomEE^^^y b 

[0 0 3 71 *jfe6£<D?^«Srffiv^5r t{;i<ki3 Jii4(D3l 

[0 0 3 81 ^i*5, Jb34<D|gJg©?^l®-e}*, 
f - KiiSiiSjS^— K t ©iS^- h't<D2 mm^^ "0 
■5»^^c:oV^TUi8gbfe:S^ :rn-fe^;xt-K:S5. 3S 
H?. 4g!:|iSi:ii^;fel&^T?fc. m?9Wii<OWgi^ma-t 
5 i i: (ci ij l^filtcT'ci-fe;^;^ f — K»;i*rjE£:bT<B^^^ 

[0 0 3 91 

[5l9g«>Sai*l «±lftMbfe#fc<fc5(^> 

©«jE*fctt;£«E^coaSitSriBI*Pb. S^^^ai^Stc 
± oTfe^ef!«-<D«tt?SriB!l^-f-S J: 5 byS:©-^?, ^Erix 
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( 6 ) #M5p9-3 2 5 6 2 5 



9 




20 






[mil *^5g<0lS 1 <D^M(O^M{c^^M^'f^l&^W 


1 




Sr^TJ-fllllB&fllJSKia ^ fc S o 


5 






8 




- mjft4#tt Sr^i-EI 5 o 


8 a 




[0 3] *^Mcolli(^*Jfeo?^^cote^>'WT;^$ijt» 


8 b 






9 






9 a 






9 b 






1 0 





1^1] 
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( 7 ) #P|5P9-3 2 5 6 2 5 
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